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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 




HO X 

1 . Polymer Which Comes to Contain Unit below a, I.e., the Following Structures Y 

The inside of [type, Mutually R1-R4 independently Hydrogen, alkyl, alkoxy ** ARUKIRUE Tell, a 
halogen, cyano ** divinyl cyano ** aryl, ARARU A kill, amino, hydroxy ** fluoro alkyl, nitroglycerine, a 
friend DO, alkylamide, a sulfonic acid, sulfonate ester, a mosquito A RUBON acid, carboxylate, a 
carboxylic acid, or SU It is the alkali salt of a RUHON acid. X is N=N, R'C=CR', R'C=N, or N=CR', and R ? 
is H or Al here. It is a kill. It is] whose Y is aryl, an aralkyl, a heterocycle-like radical, or alkyl and whose m 
is 1-3. 

Re R7 



At least a kind of color unit which ****, and the following formulas 



[— inside [ ] of a formula — or R6-R9 are the alkali salt or the cross-linking radicals of hydrogen, alkyl, an 
alkoxy ** halogen, the A RUKIRU ether, amino, hydroxy ** fluoro alkyl, A MIDO, alkylamide, a 
carboxylic acid, carboxylate, a SU RUHON acid, a sulfonate, a carboxylic acid, or a sulfone acid 
independently mutually — R8 and R9 — ] which becomes together and forms an acid-anhydride radical [ or ] 
[] 

The polymer, ** which come out and include at least a kind of non-aromatic series system comonomer unit 
expressed ** Constituent for antireflection films suitable for using it for photograph RISOGURAFU 
containing b solvent constituent. 




2. The Above-mentioned Color Units are the Following Structures. 

[R1-R5 are chosen from the group which consists of alkali salt of hydrogen, alkyl, an alkoxy ** halogen, 
cyano ** divinyl cyano ** aryl, an aralkyl, amino, hydroxy ** fluoro alkyl, nitroglycerine, an amide, a 
sulfonic acid, sulfonate ester, a carboxylic acid, carboxylate, a carboxylic acid, or a sulfonic acid among a 
formula, and m is 1-3, and n is 1-5.] 
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A constituent given in the 1st term of a claim which ****. 

Ri R? 




3. The Above-mentioned Polymers are the Following Structures. 

[R1-R5 are chosen from the group which consists of alkali salt of hydrogen, alkyl, an alkoxy ** halogen, 
cyano ** di vinyl cyano ** aryl, an aralkyl, amino, hydroxy ** fluoro alkyl, nitroglycerine, an amide, a 
sulfonic acid, sulfonate ester, a carboxylic acid, carboxylate, a carboxylic acid, or a sulfonic acid among a 
formula, and m is 1-3, and n is 1-5.] 

It has a ****** unit and the above-mentioned comonomer units are the following structures. 

R 8 <p=o 

R 10 



[The inside of a formula, R6-R8, and RIO are the alkali salt of hydrogen, alkyl, an alkoxy ** halogen, cyano 
** divinyl cyano ** aryl, an aralkyl, amino, hydroxy ** fluoro alkyl, nitroglycerine, an amide, a sulfonic 
acid, sulfonate ester, a carboxylic acid, carboxylate, a carboxylic acid, or a sulfonic acid, or a cross-linking 
radical independently mutually.] 

A constituent given in the 1st term of a claim which ****. 

4. Constituent given in the 1st term of claim chosen from group which Y becomes from 2-pyridine, 4- 
pyridine, benzoic-acid, acetophenone, acetanilide, nitrobenzene, benzenesulfonic acid and N-(2,4- 
dinitrophenyl)-l, and 4-phenylenediamine. 

R* C=0 

5. The Above-mentioned Como Nor Units are the Following Structures. 

[The inside of a formula, R6-R8, and RIO are the alkali salt or the cross-linking radicals of hydrogen, alkyl, 
an alkoxy ** halogen, amino, hydroxy ** fluoro alkyl, an amide, a carboxylic acid, carboxylate, a sulfonic 
acid, a sulfonate, a carboxylic acid, or a sulfone <TXF FR=0001 HE=102 WI=152 LX=0300 LY=0300> 
acid independently mutually.] 

A constituent given in the 1st term of a claim which ****. 

6. Constituent given in the 1st term of claim as which solvent constituent is chosen from propyl ene-glycol- 
monomethyl-ether acetate, propylene-glycol-monomethyl-ether, ethyl lactate, and ethyl 3-ethoxy 
propionate, cellosolve (cello solve) acetate, anisole, cyclohexanone, cyclopentanone, 2-heptanone, or such 
mixture. 

7. Constituent given in the 1st term of claim in which solvent constituent comes to contain water. 

8. Constituent given in the 1st term of claim which solvent constituent becomes from water and water, lower 
alcohol that can be mixed, ketone, or ester solvent. 

9. Constituent given in the 1st term of claim which dissolves color into above-mentioned constituent. 

10. A constituent given in the 1st term of a claim which dissolves a cross linking agent into the above- 
mentioned constituent. 

1 1. A constituent given in the 1st term of a claim which dissolves an acid into the above-mentioned 
constituent. 

12. A constituent given in the 1st term of a claim which dissolves a potential acid into the above-mentioned 
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constituent. 

13. A constituent given in the 1st term of a claim in which the above-mentioned polymer has the weight 
average molecular weight of about 2,500 - about 1,000,000 range. 

14. A constituent given in the 1st term of a claim whose metal ion concentration is less than 50ppb about 
each metal ion. 

15. A constituent given in the 1st term of a claim which comes to contain a kind or the vinyl monomer 
beyond it the above-mentioned polymer is non-extinction nature, and is [ monomer ] a non-aromatic series 
system further. 

16. A constituent given in the 1st term of a claim in which the above-mentioned polymer comes to contain a 
kind or the vinyl monomer beyond it containing a cross-linking radical further. 

17. the Following Phases — that Is, — Base is Coated with Constituent for Antireflection Film of 1st Term of 
a Claim, b — this antireflection film — heat-treating — the c above-mentioned antireflection-film top — the 
paint film from a photoresist solution — forming — This photoresist film is heat-treated, d — this paint film to 
a solvent — substantial --**** — carrying out ~ Image formation nature exposure of this photoresist film is 
carried out. e — An image is developed using a f aquosity alkalinity developer. Depending on the g case, a 
base is heat-treated and before development and the back are reached. The approach including a phase of 
forming an image on a base which carries out dry etching of the h above-mentioned antireflection film. 

18. An approach given in the 17th term of a claim in which the above-mentioned photoresist solution comes 
to contain novolak resin, a photosensitive compound, and a photoresist solvent. 

19. An approach given in the 17th term of a claim in which the above-mentioned photoresist solution comes 
to contain the polyhydroxy styrene, the optical activity compound, and photoresist solvent which were 
permuted. 

20. An approach given in the 17th term of a claim in which the above-mentioned photoresist solution comes 
to contain polyhydroxy styrene, an optical activity compound, a dissolution inhibitor, and a photoresist 
solvent. 

21 . An approach given in the 17th term of a claim the range of whose heat-treatment temperature for an 
antireflection film is about 70 degrees C - about 250 degrees C. 

22. An approach given in the 17th term of a claim for which image formation nature exposure uses a 1 80nm 
- 450nm radiation. 

23. An approach given in the 17th term of a claim whose developer is the water solution of the alkaline 
hydroxide which does not contain a metal ion. 

24. the Following Phases — that Is, — ' Paint Film from Photoresist Solution is Formed on a Base, b — this 
photoresist — the constituent for antireflection film of the 1st term of a claim ~ KO TINGU — carrying out — 
c heat-treatment is carried out. A solvent is substantially removed from this paint film. Image formation 
nature exposure of the d above-mentioned photoresist film is carried out. Using a e aquosity alkalinity 
developer, an image is developed and it reaches. The approach including a phase of forming an image on a 
base of heat-treating a base in front of a development phase and to the back depending on the f case. 

25. An approach given in the 24th term of a claim in which the solvent for the constituent for antireflection 
films comes to contain water. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

background of the constituent for antireflection films for photoresist constituents, and usage this invention 
of that the constituent for antireflection films with new this invention, and a list ~ between a reflexibility 
base and photoresist film — or it is related with the approach of using said constituent for image-processing 
processing by forming a thin layer on the photoresist film. Such a constituent is useful especially although a 
semiconductor device is produced with a photograph RISOGURAFU technique. 

A photoresist constituent is used for a microphone RORISO graph process for production, such as the 
miniaturized electronic parts, for example, a computer chip, and an integrated circuit. The silicon wafer used 
for producing a base ingredient, for example, an integrated circuit, is usually first coated with the thin film 
of the film of a photoresist constituent in such a process. Subsequently, BEKU processing of this base by 
which coating was carried out is carried out, the solvent in a photoresist constituent is evaporated, and a 
paint film is fixed on a base. Next, the front face of this base that coating was carried out and was heat- 
treated is exposed, and an image is made to form. 

A chemical change arises to the field to which the front face by which coating was carried out was exposed 
by this exposure. The radiant energy of the light, ultraviolet rays (UV), an electron beam, and X-line is the 
radiation kind usually used for current and a microphone RORISO graph process. This base by which 
coating was carried out is processed with a developer solution after this image formation nature exposure 
(image-wiseexposure), and dissolution clearance of the field where the photoresist was exposed, or the field 
which is not exposed is carried out. 

A semiconductor device tends to be miniaturized, and in order to cancel the difficulty produced with such a 
miniaturization, the elaborate multilayer (multi-level) system is used. In order to mitigate the problem 
produced by the back reflection of the light from the base of high reflexibility, it is a easier solution to use 
the antireflection film of superabsorbency in photograph RISOGURAFU. Two harmful effects of back 
reflection are thin film interference (thin film interference) and reflective notching (reflectivenotching). The 
effect by thin film interference is that will change the synthetic luminous intensity in the resist film if the 
thickness of a resist changes, and change arises in a minute line breadth dimension (critical linewidth 
dimension) by this. Since fluctuation of line breadth is proportional to a swing jazz ratio (swing ratio) (S), 
for better line breadth control, such fluctuation must be made as small as possible. Swing jazz ratios are the 
following formulas. : S=4(R1R2) 1 / 2 e-alpha D [Rl is a reflection factor in a resist / air interface, or a 
resist / topcoat interface among a formula, R2 is a reflection factor in a resist / base interface, and alpha is a 
resist optical absorption multiplier, and D is thickness] 
It comes out and defines. 

The pars-basilaris-ossis-occipitalis antireflection film has the operation which absorbs the radiation used for 
exposure of a photoresist, by this, R2 decreases and, so, a swing jazz ratio becomes small. In case reflective 
notching carries out pattern formation of the photoresist on a base including a multistage graphic form, it 
appears notably, this scatters light into the photoresist film, fluctuation of line breadth is caused, and even 
the field which the resist lost thoroughly when extreme is drawn. Similarly, the colored top antireflection 
film reduces a swing jazz ratio by reducing Rl, when it has a refractive index and the value optimal about 
absorption properties, such as absorption wavelength and reinforcement, again. 

The colored photoresist has been used in order to solve the problem concerning these echoes conventionally. 
However, the colored resist just reducing the echo from a base, and not vanishing this substantially is 
generally known. In addition, the colored resist also draws the RISOGURAFU performance degradation of a 
photoresist with problems, such as the incompatible nature of the color in the inside of that there is a 
possibility that a color may sublimate, and the resist film. When a swing jazz ratio needs the further 
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reduction or further disappearing, it is the best solution over the problem concerning an echo to use a 
crowning or a pars-basilaris-ossis-occipitalis antireflection film. Before the pars-basilaris-ossis-occipitalis 
antireflection film coats a photoresist, and before exposing it, it is applied on a base. Subsequently, it is 
image-formation-nature-exposed and this resist is developed. 

Subsequently the antireflection film in the exposed field is typically etched by the oxygen plasma, and a 
resist pattern is imprinted by the base in this way. Without the resist film losing too much in an etching 
process, the etch rate of the antireflection film should be quick as compared with a photoresist so that the 
antireflection film may be etched. The top antireflection film is applied to the photoresist film top table 
section. Subsequently, it image- formation-nature-exposes, and this system is developed, and forms a pattern 
on a base. A top antireflection film is the European Patent No. 522,990, JP,7-153,682,A, and JP,7- 
333,855,A. 

and it applied on March 7, 1996 — temporary — it is indicated by the patent application description under 
continuation with the U.S. serial number 08 based on application No. 60 / No. 013 or 007 (current is 
abandoned) for which it applied on March 6, 1997 / No. 81 1 or 807. In addition, the content of these patent 
specifications should be altogether carried by the citation here. 

The antireflection film containing the color for making light absorb and the organic system polymer for 
giving coating applicability (coating property) is well-known. However, that a possibility that sublimation 
bleedoff of the color may be carried out into an environment being during heat- treatment, and a color may 
be spread in a photoresist layer makes not desirable this kind of constituent for antireflection films. 
The polymer nature organic system antireflection film is well-known in this industry so that it may be 
indicated by the European Patent No. 583,205. In addition, the content of this patent specification should be 
carried by the citation here. However, the antireflection film indicated by the European Patent No. 583,205 
is cast from organic solvents, such as a cyclohexanone and cyclopentanone, (casting). According to the 
danger of existing in working using such an organic solvent potentially, in a solvent with few [ the danger in 
a toxic field ] formed elements of the constituent for antireflection films of this invention, i.e., an 
antireflection film, it is fusibility and the constituent for antireflection films by this invention which can be 
cast by the revolution applying method from a solvent like a parenthesis will be developed. It is known in 
the field of semi-conductor industry that toxicity is low especially, and the solvents liked and used are 
propylene-glycol-monomethyl-ether acetate (PGMEA), propylene glycol monomethyl ether (PGME), and 
ethyl lactate (EL). Furthermore, the solvent liked more is water from the ease of the handling and transport. 
The antireflection film of this invention can be cast from the mixture of the low solvent of these toxicity, 
water or the lower alcohol that can mix underwater, a ketone or ester, and water. The antireflection film is 
indicated also in U.S. Pat. No. 5,525,457, the patent application description under continuation with the U.S. 
serial number 08/No. 698,742 for which it applied to the list on August 16, 1996, the patent application 
description under continuation with the U.S. serial number 08/No. 699,001 for which it applied on August 
16, 1996, and the patent application description under continuation with the U.S. serial number 08/No. 
724,109 for which it applied on September 30, 1996. In addition, by citation, the content of these patent 
specifications is carried altogether here, and let it be a thing. However, the new color functional groups of 
this invention shall differ this invention for useful purpose from the above-mentioned conventional 
technique, when it is made to combine with the monomer of a specific class given in this book. Since these 
solvents are used also for processing of the photoresist itself and a photoresist, the further advantage of 
using the antireflection film of fusibility into the toxic low solvent used for the above, being fond is in the 
point that the costs of an addition to that the same solvent's being used and excessive danger do not arise or 
equipment do not start, also in order to remove the edge bead (edge bead) of the antireflection film. The 
constituent for antireflection films by this invention also has good solution stability. Furthermore, mutual 
mixing between the antireflection film and the photoresist film does not take place substantially again. The 
antireflection film concerned also has the good dry etching property which enables the imprint of the good 
image from a resist to a base, and the good absorption property which prevents reflective notching and line 
breadth fluctuation in a list. 

As for the antireflection film by this invention, in other modes, it is possible to also make it function as top 
antireflection film which was made to form on the photoresist top table section, and was colored. In this 
case, that topcoat is preferably cast from an aquosity polymer nature solution. 

Epitome of this invention This invention relates to the constituent for new antireflection films containing a 
colored polymer (dyed) and a colored solvent constituent, or it was colored. Furthermore, this invention 
consists of the approach of using such a constituent for photograph RISOGURAFU. The new polymer of 
this constituent includes at least a kind of unit without at least a kind of unit which has a color functional 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 9/2005 



JP,2000-512402,A [DETAILED DESCRIPTION] 



Page 3 of U 



group, and an aromatic series radical. The above-mentioned color functional group absorbs strongly the 
radiation of the range of about 180nm (nano meter) - about 450nm. the above-mentioned polymer of this 



invention — the following structures ~ that is, 




Mutually R1-R4 independently among [type Hydrogen, alkyl, alkoxy ** A halogen, cyano ** divinyl cyano 
** aryl, an aralkyl, Amino, hydroxy ** full OROA RUKIRU, nitroglycerine, alkyl ether, An amide, 
alkylamide, sulfonic acid Sulfonate ester, A carboxylic acid, carboxylate, or KARUBO It is the alkali salt of 
a N acid or a sulfonic acid. X It is N=N, R'C=CR', R'C=N, or N=CR', and R' is H or alkyl here. It is] a **** 
and whose Y are aryl, an aralkyl, a heterocycle-like radical, or alkyl and whose m is 1-3. 



The colored monomer nature unit which is defined as alike, and the following formulas 



r 



[Among a formula, R6-R9 are the alkali salt of hydrogen, alkyl, an alkoxy ** halogen, amino, hydroxy ** 
fluoro alkyl, alkyl ether, an amide, alkyl friend DO, a carboxylic acid, carboxylate, a sulfonic acid, a 
sulfonate, a carboxylic acid, or a sulfonic acid, or a cross-linking radical independently mutually, or R8 and 
R9 become together, and ** **** forms an acid-anhydride radical.] 

It comes out and at least a kind of non-aromatic series system comonomer unit expressed is included. 

A heterocycle-like radical means the ring of 5 containing heteroatoms, such as oxygen, nitrogen, sulfur, or 

two or more of these things, - 7 members. 

This polymer for antireflection film is dissolved into the solvent with which an organic solvent, especially 
toxicity have good coating applicability and a dissolution property in a low top. It is common knowledge 
that toxicity is low, and although it is PGME, PGMEA, or EL that is preferentially chosen also as dissolving 
this polymer further in a useful organic solvent, other solvents of low toxicity are independent, or can use it 
as mixture. In other modes of this invention, the polymer for these antireflection films is meltable in the 
mixture of water or lower alcohol, a ketone or ester, and water by choosing a substituent and/or a 
comonomer appropriately. 

This invention also includes the approach of forming an image on a base further. In this case, a base is 
coated with the film of the antireflection film of this invention, subsequently it heat-treats, a residual solvent 
is removed, and this paint film is insolubilized. Subsequently, the film from a photoresist solution is formed 
in this antireflection-film top table section, is heat-treated further, and a photoresist solvent is removed 
substantially. And image formation nature exposure is carried out through a mask using the ultraviolet rays 
of the range of about 180nm - about 450nm, subsequently this photoresist film is processed in an aquosity 
alkalinity developer, and a photoresist pattern is obtained. A base may be heat-treated in front of this 
development phase and to the back, and the image of the quality which was excellent with this can be 
obtained. Subsequently, dry etching of this exposed antireflection film can usually be carried out in the 
oxygen content plasma, and the obtained photoresist pattern acts as an etching mask in this case. 
Furthermore, this invention also includes the approach of obtaining the pattern of this photoresist on a base, 
the solution of this new polymer, and by coating a photoresist, image-formation-nature-exposing and 
developing negatives in a water solution, preferably. Depending on the case, a base may be heat-treated in 
front of a development phase or to the back. 

Detailed explanation of this invention The constituent for antireflection films of this invention comes to 
contain a new polymer and a suitable solvent. 

The polymer obtained in this way at least coming [ a kind of units of other without at least a kind of unit in 
which this new polymer has a color functional group, and an aromatic series radical ] absorbs strongly the 
ultraviolet rays which have the wavelength of the range of 1 80nm - about 450nm. Furthermore, by coating 
this antireflection film on a base, this invention carries out BEKU processing (bake) of this, and applies the 
photoresist film to this antireflection-film top table section, and carries out image formation processing of 
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this, and also offers the approach of etching this antireflection film. Moreover, this invention also offers the 
approach of forming the pattern of this photoresist on a base the solution of this new polymer, and by 
coating a photoresist, image- formation-nature-exposing and subsequently, developing negatives in a water 
solution, preferably. 

The thing of a class desirable about the colored monomeric unit which can be used is defined by the 
following structures. 



HO 




Mutually R1-R4 independently among the above-mentioned formula Hydrogen, alkyl, alkoxy ** A halogen, 
cyano ** di vinyl cyano ** aryl, an aralkyl, Amino, hydroxy ** full OROA RUKJRU, nitroglycerine, alkyl 
ether, An amide, alkylamide, sulfonic acid Sulfonate ester, A carboxylic acid, carboxylate, or KARUBO It 
is the alkali salt of a N acid or a sulfonic acid. X It is N=N, R'C=CR\ R'C=N, or N=CR\ and R' is H or alkyl 
here. A **** and Y are aryl, an aralkyl, a heterocycle-like radical, or alkyl, and m is 1-3. 
The chemical structures of a color chromophore are sufficient absorptivity, an etching property and the 
solubility to the inside of a toxic low solvent, and a decisive factor for giving especially water solubility. In 
this invention, especially the good absorption property of a color unit is given, when X and Y sets have 
combined with the phenol part in conjugation. X can be chosen from the following radical, i.e., N=N, 
R*C=CR', R'C=N, or N=CR' (R' is H or alkyl). Y may be the organic radical of the arbitration which can 
choose the optimal thing, in order to give a desired absorption property, an etching property, and solubility. 
The example of the radical which may function as Y is as follows. 

(R^ 0W e 

(R 5 )n (R*)n OQ. 




R5 is the alkali salt of hydrogen, alkyl, an alkoxy ** halogen, cyano ** divinyl cyano ** aryl, an aralkyl, 
amino, hydroxy ** fluoro alkyl, nitroglycerine, alkyl ether, an amide, alkylamide, a sulfonic acid, sulfonate 
ester, a carboxylic acid, carboxylate, a carboxylic acid, or a sulfonic acid independently mutually among a 
formula, and n is 1-5. 

Color units can more specifically be as follows. 




HOOC 



N0 2 




(1) (2) (3) 

On condition that the functional engine performance of a polymer does not get worse, as long as it is 
needed, in this industry, a well-known additional color monomer may be included in this polymer. 4- 
hydroxystyrene benzotriazol can be mentioned as an example of such a monomer. 
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Alkyl means the alkyl of the shape of the line which has a desired carbon atomic number and a desired 
valence, or branching through the above-mentioned definition and this whole description. Furthermore, an 
aliphatic series annular radical can also be included by vocabulary called alkyl, and this can be the thing of a 
monocycle type, a 2 ring type, a 3 ring type, and the polycyclic type beyond this, a suitable line — methyl, 
ethyl, propyl, butyl, pentyl, etc. are included by the alkyl group, and the pentyl of the shape of isopropyl, 
iso- or tert-butyl, and branching, hexyl, octyl, etc. are included by the branching-like alkyl group. A 
monocycle type or a polycyclic type alkyl group can also be used. Furthermore, R4 can be the ring 
condensed into the phenyl part, and can mention the derivative of a tetralin as an example of such a system 
here. The annular alkyl group may be permuted here by radicals, such as alkyl, alkoxy ** ester, hydroxyl, or 
a halogen radical, like a publication. 

That it is within the limits of this invention other alkylation radicals meant Radical of bivalence, for 
example, methylene, 1, and 1- or 1, 2-ethylene, 1, and 1-, It can be 1 and 2- or 1, and 3-propylenes and these 
higher-class prototypes, and the annular alkyl groups of bivalence can be 1 and 2- or 1, 3-cyclo pentene, 1, 
2, -, 1, 3- or 1, and 4-cyclo hexylenes and these prototypes. 

The aryl group permuted by the aryl substituent with the aryl group which is not permuted or alkyl, the 
alkoxy ** hydroxyl, ester, or a halogen, for example, phenyl, tolyl, bis-phenyls, tris phenyls, phenylenes, 
biphenylene, naphthalene, an anthracene, etc. are included. The shape of a line or branching has as a fluoro 
alkyl group, and trifluoromethyl, 1 and 1, 2-trifluoro ethyl, pentafluoro ethyl, perfluoro propyl, perfluoro 
butyl and 1,1,2 and 3, and 3-pentafluorobutyl may be the example of a type. Methoxy and ethoxy **n- 
propoxy, isopropoxy, n-butoxy, iso butoxy, tert-butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, nona nil 
oxy-** deca nil oxy-**4-methyl hexyloxy, 2-propyl heptyloxy, 2-ethyl octyloxy, phenoxy, tolyloxy, and 
xylyl oxy-** phenyl methoxy may be included especially by the alkoxy substituent. 
As long as there is especially no notice, alkyl is Cl-C5-alkyl, aryl is the aromatic series ring of one to 3 
nucleus, and a halogen is chloro, fluoro, or BUROMO, and a carboxylic acid is CI - C5 alkyl or an aryl 
carboxylic acid. 

In addition to the above-mentioned color monomer, this colored polymer contains other kinds or the 
monomer beyond it without an aromatic series radical. If whenever [ aromatic series / of the antireflection 
film ] is high, since the etch rate to a photoresist will become early and the selectivity in an etching process 
will decrease from this, it is not desirable. This polymer may include the unit of the following structures 
other than the above-mentioned colored monomer. 



Among the above-mentioned formula, mutually, independently, R6-R9 are the alkali salt of hydrogen, alkyl, 
an alkoxy ** halogen, alkyl ether, amino, hydroxy ** fluoro alkyl, an amide, alkylamide, a carboxylic acid, 
carboxylate, a sulfonic acid, a sulfonate, a carboxylic acid, or a sulfonic acid, or a cross-linking radical, or 
R8 and R9 become together and they form an acid-anhydride radical. 

Specifically, this polymer may be guided from comonomers, such as an acrylic acid or its ester, a 
methacrylic acid or its ester, a maleic anhydride, acrylic-acid vinyl, vinyl ether, acrylamide, a vinyl 
carboxylic acid, vinyl alcohol, or a vinyl sulfonic acid. A kind of these monomers or the thing beyond it may 
be introduced into the polymer concerned. The monomer containing a benzotriazol radical may be 
introduced into the polymer concerned, and additional absorptivity is acquired by this. One of the concrete 
monomers which can be used is a methyl methacrylate. These selected comonomers may have the cross- 
linking radical which can make this polymer construct a bridge over the bottom of existence of an acid, a 
potential acid, or heat. Additional comonomers, such as the comonomer which has the substituent of a 
hydrophilic property which raises a water-soluble property, for example, an acid, its salt and vinyl ether, a 
maleic anhydride, an anhydrous fumaric acid, vinyl pyrrolidone, and acrylamides, may be used. As the 
above-mentioned hydrophilic radical, 0(CH2)2-0-(CH2)-OH, 0(CH2)2-OH, n-OH (CH2) (n=l-4), COO 
(C1-C4) alkyl, COOX, S03X (X is H, alkali metal, ammonium, or alkylammonium), and CONHCH20H 
may be the example of a type. 

The final chemical structure of the colored polymer concerned is optimized by choosing a class and a ratio 
of a monomer nature unit which give the property of the request about a soluble property, a refractive index, 
an etching property, coating applicability, etc. by the property considered as a request, for example, 
absorption wavelength, and the strength of absorption to an antireflection film. The absorption wavelength 
of the polymer of this antireflection film suits it of exposure wavelength, typical — this wavelength — the 
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range of 180nm - 450nm - on 436nm and 365nm, and KrF laser, it is [ at g- and i-line exposure ] 193nm 
preferably 248nm and ArF laser, respectively. A broadband aligner needs the polymer which shows rear- 
spring-supporter absorption for the wavelength of the large range. Light prevents carrying out back 
reflection into a photoresist, and the polymer of superabsorbency functions as an effective antireflection 
film. Selection of a suitable comonomer and a suitable substituent optimizes absorption wavelength and 
reinforcement in the refractive-index list of a polymer, and makes it possible to make the minimum back 
reflection of the light to the inside of a photoresist. 

Furthermore, the polymer of superabsorbency is enabled to apply a thin paint film by the bottom of a 
photoresist, and this draws the imprint of a better image. The solubility of a toxic low solvent, for example, 
PGMEA, PGME or EL, especially this underwater colored polymer is still more nearly another, very 
important description of this invention. By changing the substituent on a polymer, it is possible'to optimize 
the soluble property of this polymer further. 

What kind of well-known approach, for example, an ionic polymerization method, or a radical 
polymerization method is [ in / about the polymerization of vinyl polymer / this industry ] possible for the 
approach of using it for a polymerization. The polymer structure formed can consist of alternation, a block, 
or a random copolymer. About 2,500 - the range of the weight average molecular weight of this polymer are 
about 1,000,000. 

Mol % of a color content monomer may be about 5 - 90% of range among a final polymer, and mol % of a 
comonomer (a kind or two or more sorts) can become the range of about 10 - 95% of abbreviation. 
Furthermore, the polymer concerned may contain the unreacted precursor and/or unreacted monomer 
originating in each synthetic phase of polymer manufacture again. A color functional group may be 
introduced into a monomer before a polymerization, and can also be made to react with the phenol 
suspension radical of a polymer after a polymerization. 

The constituent for antireflection films concerned contains the polymer and the suitable solvent, or solvent 
mixture by this invention. In order to raise the engine performance of a paint film, other components can 
also be added, and the additive for promoting for example, a monomer nature cross linking agent, a 
monomer nature color, lower alcohol, and bridge formation, a ** exhibition agent, an adhesion accelerator, 
an antifoaming agent, etc. are mentioned to this. Although not restricted to the example of a cross linking 
agent by this, melamines, glycouril, hydroxy alkylamide, epoxy and epoxy amineresin, blocked isocyanate, 
and a divinyl monomer are included. The additives for acceleration of bridge formation which can be added 
in this solution for antireflection films containing a cross linking agent are potential acids, such as acids, 
such as p-toluenesulfonic acid, and 2 and 1, 4- or 2 and 1, and 5-diazo naphthoquinones. Adding a monomer 
nature color to this constituent for antireflection film, the examples of this are Sudan Orange, 2, 4-dinitro 
naphthol, a curcumine, and coumarins. 

The absorptivity of this antireflection film can be optimized on a certain specific wavelength or the 
wavelength of the specific range by choosing the substituent on a color functional group as ****. If 
electronic attraction nature or an electron-donative substituent is used, absorption wavelength will usually be 
shifted more to a long wavelength or short wavelength side, respectively. Furthermore, especially the 
solubility of the polymer for these antireflection films to the inside of a desirable solvent can be adjusted by 
choosing the substituent on a monomer appropriately. 

The polymer of the constituent for these antireflection films exists in about 1% - about 30% of range on the 
basis of the weight of the whole solution. It depends for the exact weight used on the thickness of the paint 
film considered as the molecular weight of a polymer, and a request. The typical solvents used by 
independent [ which can be used / the mixture or independent ] are PGME, PGMEA, EL, cyclopentanone, a 
cyclohexanone, and a gamma-butyrolactone, and PGME, PGMEA and EL, or such mixture are desirable 
especially. Toxicity is low and the solvent which has good coating applicability and a dissolution property is 
usually liked. Other modes of this invention are the constituents containing the colored polymer by this 
invention, water or this polymer and water and water, the lower alcohol that can be mixed, a ketone, or ester. 
The examples of lower alcohol or ester are ethanol, isopropyl alcohol, butyl acetate, and an acetone. 
Since coating of this antireflection film is carried out to the base top table section and a dry etching process 
is given further, to have such metal ion concentration and purity with it is desired that the film does not have 
an adverse effect on the property of a semiconductor device. [ low enough ] So, in order to reduce metal ion 
concentration and to reduce a foreign matter, it can let the solution of a polymer pass in an ion exchange 
column, or processing of filtering and extracting can be used. 

Coating of the constituent for these antireflection films is carried out to this contractor on a base using a 
technique, for example, dip coating, the well-known revolution applying method, or the well-known 
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spraying method. The range of the thickness of this antireflection film is about 0. 1 micrometers 
(micrometer) - about 1 micrometer (micrometer). Heat-treat this film at a hot plate or a heat convection 
furnace further, and remove the solvent which remains, and bridge formation is made to induce if needed, 
and it prevents that insolubilize the antireflection film and the antireflection film and a photoresist are 
mixed. 

As long as the sensibility of the optical activity compound in a photoresist suits it of the antireflection film, 
what kind used in semi-conductor industry of thing is sufficient as a photoresist. 

There is a thing of two types, a negative mold and a positive type, in a photoresist constituent. When image 
formation nature exposure of the negative-mold photoresist constituent is carried out, the field where the 
resist constituent was exposed stops being able to melt easily to a developer solution (for example, 
crosslinking reaction arises), and, on the other hand, the non-exposing field of the photoresist film is 
comparatively maintained to such a solution with fusibility. So, by processing the exposed negative resist 
with a developer, the non-exposing field of the photoresist film is removed and the image of a negative mold 
is formed in the film. Thereby, the denudation of the part of the request on the front face of a base under it to 
which the photoresist constituent had adhered is carried out. 

On the other hand, when image formation nature exposure of the positive type photoresist constituent is 
carried out, the field where the photoresist constituent was exposed becomes fusibility more to a developer 
solution (for example, a rearrangement reaction arises), and a non-exposing field is maintained to a 
developer solution in the comparatively insoluble state. So, by processing the exposed positive type 
photoresist with a developer, a membranous exposure field is removed and the image of a positive type 
forms in the photoresist film. The denudation of the part of a request of the front face which is downward is 
carried out also here again. 

Since a positive type photoresist constituent usually has resolving capacity better than negative resist and a 
pattern imprint property, these are liked better than negative resist now. With photoresist resolution, it is 
defined as the minimum graphic form which a resist constituent has **** with sharp high level, and can 
imprint from a photo mask to a base after exposure and a development. In the manufacture application 
current [ many ], the resist resolution of less than 1 -micron order is needed. Furthermore, it is desired in 
general for the side face of the developed wall of a photoresist to be almost vertical to a base. The clear 
partition between the development field of such resist film and the field non-developing negatives draws the 
exact pattern imprint to the base of a mask image. Since the latest miniaturization inclination makes the 
minute dimension on a device small, this is much more important. 

The positive type photoresist containing the quinone diazide compound as novolak resin and an optical 
activity compound is common knowledge in this industry. Typically, novolak resin is manufactured by 
carrying out condensation of formaldehyde, a kind, or the many permuted phenols beyond it to the bottom 
of existence of acid catalysts, such as oxalic acid. Generally an optical activity compound is obtained by 
making a polyhydroxy phenol nature compound, a naphthoquinonediazide acid, or the derivative of this 
react. The sensibility of these types of resist is about 350nm - 440nm typically. 

The photoresist which shows sensibility can also be used for the short wavelength of the range of about 
180nm - about 350nm. 

This resist that shows sensibility near 248nm usually contains a dissolution inhibitor depending on 
polyhydroxy styrene or the permuted polyhydroxy styrene derivative, an optical activity compound, and the 
case. In relation to this, U.S. Pat. No. 4,491,628, U.S. Pat. No. 5,069,997, and U.S. Pat. No. 5,350,660 can 
quote as what illustrates the class of photoresist used. In addition, the content of these patent reference 
should be altogether carried by the citation here. Similarly, the resist which shows sensibility near 193nm 
can also be used. 

Furthermore, coating a base with this new antireflection film, removing the coating solvent for this to 
temperature high enough at a hot plate or a heat convection furnace and such sufficient, extent long enough 
that time amount heat-treatment being carried out and a paint film stopping melting into the solution for 
coatings of a photoresist or an aquosity alkalinity developer, and also making a polymer construct a bridge if 
needed includes the approach of this invention. In order to clean the edge of a base using the well-known 
approach in this industry, an edge rinse agent can also be used. A desirable temperature requirement is about 
70 degrees C - about 250 degrees C. Solvent clearance may be inadequate in temperature being less than 70 
degrees C, or extent of bridge formation may become imperfection, and, on the other hand, as for the case of 
temperature higher than 250 degrees C, a polymer may become instability chemically. Subsequently, the 
antireflection-film top table section is coated with the film of a photoresist, and BEKU processing is carried 
out, and a photoresist solvent is removed substantially. And image formation nature exposure of this 
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photoresist is carried out, and the resist which developed negatives in the aquosity developer and was 
processed is removed. The heat-treatment phase of arbitration is incorporable into a process before 
development and after exposure. It optimizes to the specific class of resist to which coating and the approach 
of carrying out image formation are common knowledge, and use a photoresist for this contractor. 
Subsequently, dry etching of the base by which pattern formation was carried out can be carried out in a 
suitable etching chamber, and the part by which the antireflection film was exposed can be removed. Under 
the present circumstances, a remaining photoresist works as an etching mask. 

In order to prevent mutual mixing, an interlayer shall also be put in between the antireflection film and a 
photoresist and this shall also be contained within the limits of this invention. This middle class is the 
inactive polymer cast from a solvent, for example, polysulfone, and polyimide. 

Further, the approach of this invention coats a base with a photoresist, it coats this photoresist with this 
constituent for new antireflection film, and heat-treating and removing a solvent also includes it. 
Subsequently, a photoresist carries out image formation nature exposure using a standard exposure 
technique, and is developed with an aquosity alkalinity developer. In one of the desirable modes, this 
constituent for antireflection films contains the solution which comes to contain this new polymer 
underwater. 

Since a top layer is removed all over a development phase and the whole process is simplified, this is 
desirable. 

The following examples give detailed instantiation of the approach of manufacturing and using the 
constituent of this invention. However, these examples are not what meant limiting or ****(ing) the range of 
this invention also to how, and should not be interpreted as what gives the conditions, parameter, or value 
which should be exclusively used for carrying out this invention. 

Example 1 diazotization reaction: 4-amino acetanilide (0.035 mols, 5.25g) was mixed with HC1 (17.5ml) of 
six conventions for 30 minutes at the room temperature, and, subsequently to 0 degree C, it cooled. The iced 
isobtyl nitrite (0.039 mols, 4.02g) was dropped at this suspension solution. This solution was stirred at 0-5 
degrees C under existence of a superfluous nitrite for 1 hour. In addition, this superfluous existence of a 
nitrite is checked when a potassium iodide (KI) starch paper shows the dark color. Subsequently, the 
sulfamic acid water solution neutralized the superfluous nitrite 10 lml% of the weight, and the obtained 
diazonium salt solution was maintained at 0 degree C in preparation for a coupling reaction, 
coupling reaction: cooled tetrahydrofuran (THF) 200ml containing Pori 4-hydroxystyrene-co-methyl 
methacrylate (PHS-MMA) 7.70g (0.035 mols) - to inside, 10% sodium hydroxide and the 100ml water of 
lOml were added. Although PHS-MMA deposited at first, it remelted in THF / water partially aromatic 
solvent. The pH value of this solution was about 13.5. And the diazonium salt solution produced above 
under the temperature of less than 10 degrees C was dropped at this PHS-MMA solution, maintaining pH to 
10.8-13.5 by adding a tetramethylammonium hydroxide (TMAH) water solution 25%. After stirring at 10 
degrees C for 1 hour, the polymer was deposited from 800ml of water containing 10ml of concentrated 
hydrochloric acid, and it filtered, and, subsequently was made to dry all over a reduced pressure furnace. 
The ultraviolet-visible spectrograph of this polymer in the inside of ethyl lactate that reacted showed 
lambdamax by 358nm. 

Example 2 diazotization reaction: 4-ethyl aminobenzoate (0.035 mols, 5.78g) was mixed with HC1 (17.5ml) 
of six conventions for 30 minutes at the room temperature, and, subsequently to 0 degree C, it cooled. The 
iced isobtyl nitrite (0.039 mols, 4.02g) was dropped at this suspension. This solution was stirred at 0-5 
degrees C under existence of a superfluous nitrite for 1 hour. In addition, a superfluous existence of a nitrite 
is checked when KJ-starch paper shows the dark color. Subsequently, the sulfamic acid water solution 
neutralized the superfluous nitrite 10 lml% of the weight, and the obtained diazonium salt solution was held 
at 0 degree C in preparation for a coupling reaction. 

Coupling reaction: In cooled THFlOOml containing 7.70g (0.035 mols) of PHS-MMA, about 5ml 10% 
sodium hydroxide and 50ml water were added. Although PHS-MMA deposited at first, it remelted in THF / 
water partially aromatic solvent. pH of this solution was about 13. TMAH (25% of underwater) 
The diazonium salt solution produced above was dropped at this PHS-MMA solution at the temperature of 
less than 10 degrees C, maintaining pH to 10.0-10.5 by adding. When 80ml THF was added during this 
reaction by the addition, this reaction mixture was divided into the bilayer. After halfl 1 hour and ] -stirring 
at 10 degrees C, pH was adjusted to 1.3 by adding concentrated hydrochloric acid. Subsequently, the 
obtained polymer was deposited from 1600ml water, and it filtered, and dried all over the reduced pressure 
furnace. The UV-visible spectrograph of this polymer in EL that reacted showed lambdamax by 331nm. 
Examples 3-9 lambdamax measured about the azo dye based on PHS-MMA compounded using the general 
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manufacture procedure indicated for Examples 1 and 2 and these colors is indicated to a table 1 . 
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Example 10 diazotization reaction: The sulfanilic acid (0.05 mols, 8.66g) was dissolved into 18.2ml of 25% 
TMAH water solutions, and it cooled at 0-5 degrees C. In this solution, iced nitrous-acid t-butyl 7.0ml (0.06 
mols) was added, and, subsequently HC1 (0.10 mols, 16.7ml) of 6 conventions was slowly added in it. The 
produced diazonium salt suspended in this solution. Subsequently this was stirred for 1 hour, and it held at 0 
degree C in preparation for a coupling reaction. 

Coupling reaction: To the solution of PHS-MMA in THF50 ml and 50ml of water (0.05 mols, 1 l.Og), it is 
30-mol ****** about TMAH of 25% of underwater. Although PHS-MMA deposited at first, it remelted 
slowly. 

pH of this solution was about 14. The diazonium salt solution produced above was slowly added in this 
PHS-MMA solution at the temperature of less than 10 degrees C. The 13ml TMAH solution was added 
during this reaction by the addition, and pH was maintained to about 10-11, and pH was adjusted to the end 
of this reaction 7.5. the polymer produced after stirring at 10 degrees C for 1 hour — ethanol 1000ml — it 
made deposit and filtered to inside. The UV-visible spectrogram of this underwater polymer showed 
lambdamax by 330nm. 

Example 1 1 diazotization reaction: 4-aminobenzoic acid (0.10 mols, 13.7g) was made to suspend in 41.7ml 
HC1 of 6 conventions for 30 minutes at a room temperature, and, subsequently to 0 degree C, it cooled. Iced 
nitrous-acid t-butyl (0.1 1 mols, 12.9ml) was dropped at this suspension. This reaction was stirred at 0-5 
degrees C for 1 hour. The obtained diazonium salt dissolved underwater and gave the transparent solution. 
This was held at 0 degree C in preparation for a coupling reaction. 

Coupling reaction: In the solution of PHS-MMA in THF100 ml and 50ml of water (0.10 mols, 22.0g), 50ml 
of TMAH(s) of 25% of underwater was added. Although PHS-MMA deposited promptly, subsequently it 
remelted slowly. 

pH of the solution of ** ** was about 14. The diazonium salt solution produced above was slowly added in 
this PHS-MMA solution at the temperature of less than 10 degrees C, maintaining pH to 10-11 by adding a 
TMAH water solution 25% by addition, the polymer obtained after stirring at 10 degrees C for 2 hours — 
30% ethanol 1300ml — it was made to deposit in inside, and filtered, and dried all over the reduced pressure 
furnace. The UV-visible spectrograph of this polymer in the inside of ethyl lactate showed lambdamax by 
330nm. 

Example 12 diazotization reaction: In 50ml of water, 3-amino-4-hydroxy benzenesulfonic acid monohydrate 
(0.05 mols, 10.30g), TMAH (25% of underwater, 0.05 mols, 18.2ml), and a sodium nitrite (0.06 mols, 
4.07g) were added in order. This solution was cooled at 0 degree C, and it added slowly in the HC1 solution 
(0.10 mols, 16.7ml) of 6 conventions which subsequently cooled. After stirring at 0-5 degrees C for 1 hour, 
the sulfamic acid solution was added and the superfluous nitrite was neutralized. This diazonium salt 
solution was held at 0 degree C in preparation for a coupling reaction. 

Coupling reaction: In the solution of PHS-MMA in ethanol 100ml and 100ml of water (0.05 mols, 1 l.Og), 
25ml of TMAH(s) of 25% of underwater was added. Although PHS-MMA deposited at first, subsequently it 
remelted slowly. pH of this solution was about 15. The diazonium salt solution produced above was slowly 
added in this PHS-MMA solution at the temperature of less than 10 degrees C. This reaction mixture was 
stirred at 10 degrees C for further 1 hour. The UV-visible spectrogram of this underwater polymer showed 
lambdamax by 367nm. 

Example [ ] 13 4.29g of polymer nature colors given in Example 1 was dissolved into 64.90g EL. To this, it 
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mM~C&Z>0. 65g<£>CYMEL®303 (Cylec Industries Inc. £ A^^^ Z>) Rtf^ 
isarack.^^^&^O. 08gCQCycat<g>296-9 (Cytec Industries Inc. A^^^^>) 

**** . This solution was filtered through 0.2-micrometer (micrometer) polytetrafluoroethylene (PTFE) 
filter, revolution spreading was carried out on 10.16cm (4 inches) silicon wafer of several sheets, and the 
uniform paint film was obtained, and BEKU processing during 60 seconds was carried out at 175 degrees C 
on the hot plate. Subsequently, it is each in PGMEA and EL about these wafers by which coating was 
carried out. 

S'J* lC208>R8^O«»L. * bXAZ®300MIF TMAHgt^gU (Hoechst Celanese 

It was immersed for 40 seconds in the inside which can come to hand from Corporation. Loss of a paint film 
was observed by these neither of the cases after centrifugal desiccation (spin drying). 

Example [ ] 14 the solution of 4.00g of polymer nature colors given in Example 2 in PGMEA of 53.07 g - a 
cross linking agent — ** 

£>0. 41 g <Z>CYMEL®303 (Cytec Industries Inc. A^RJte) Rtf^fllBItT?** 
0. 048g<Z)Cycat®600 (Cytec Industries Inc. £> A#*Jtg) £SSSJnUifco ZL<D 

The solution was filtered through 0.2-micrometer(micrometer) PTFE filter, revolution spreading was carried 
out on 1 0. 1 6cm (4 inches) silicon wafer of several sheets, and the uniform paint film was obtained, and 
BEKU processing during 60 seconds was carried out at 175 degrees C on the hot plate. Subsequently, WE 
by which coating was carried out 

/N*PGMEA&OTL4»fc J tn j enS»J* IC20&m^O«jRL. * l^TTAZ® 300 MIF TMAH 

It was immersed for 40 seconds into the developer (available from Hoechst Celanese Corporation). Loss of a 
paint film was observed after centrifugal desiccation at these neither of the cases. 

Example [ ] 15 revolution spreading was carried out on 10.16cm (4 inches) silicon wafer of several sheets, 
subsequently BEKU processing during 60 seconds of each colored polymer solution given in Examples 13 
and 14 was carried out at 170 degrees C on the hot plate, and 2000A thickness was obtained. Subsequently, 
it is ****** about these wafers by which coating was carried out. 

ifclCi OSOOOAWAZ® 78057^hl/^Xh (Hoechst Celanese Corporation, 70 

from Meister Ave., Somerville, and NJ 08876 — being available — coating ~ and 

afcy by°U— b±^C90X:^&0^>m^— ^JSLfec 5000A<Z)AZ®7805:7:r bVzs 

BEKU processing during 60 seconds of another 10.1 6cm (4 inches) wafer coated with the strike was carried 
out at 90 degrees C on the hot plate, and this was used as a reference article. RECHI which contains the line 
of various sizes of the range of 0.2-1.2 micrometers (micrometer) for these wafers 
^;^m^TNIKON®0. 54 NA i-m* ^ y K \Z <=fc 0 ^LT&f&^mJt &Z$mm%: 

2 mJ/cm2 and a focus were raised 0.2 micrometer (micrometer) every, and it exposed using focal-exposure 
matrix of 1 5x2 1 . It is at 1 1 0 degrees C about these exposed wafers. 

60S>5il**<— ZQLmis. ^UTOptitrack®^— >tfb^*y ^_k~CAZ® 300 MIF 

Paddle development was carried out for 35 seconds using the TMAH developer. The register formed on 
these wafers 

XW\*^ — Hitachi® S-4000 tMiil«fgf^l:J: 0 pf.{fi Ujfc. 

A table 2 is naked Si who has not given the antireflection film (AntiReflective Coating;A.R.C). 
U Zl>Ox/\_hC7)AZ®7805:7* h Uz/X b\Ztt°tZ>. *5&W<DKtt®5 ±m&ffil> 

TcAZ® 7805:7* bU-v^X h(Dttmit£3k&^t 0 
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DTP = Douse TSUU print (Dose to print (drawing need dosage)) The sample which gave the antireflection 
film of this invention shows clear more good resolution, and generating of a standing wave is suppressed 
and it shows equivalent photosensitivity. 

Example 16 swing-jazz ratio reduction trial The swing jazz ratio of a photoresist is closely related to line 
breadth fluctuation of the high reflexibility base usually used in semiconductor device manufacture, or the 
photoresist pattern on a multistage front face. The line breadth control on a reflexibility base or a level 
difference front face becomes fitness more, so that a swing jazz ratio is small. Swing jazz ratios are the 
following equality. Swing jazz ratio =(Emax-Emin)/(Emax+Emin) (/2) [Emax and Emin are equivalent to 
the dosage for removing the resist thickness in the max on a swing jazz curve, and the minimum value 
among a formula] 

******** count was carried out. The swing jazz curve generated the dosage needed for removing the resist 
film after development by plotting as a function of resist thickness. 

Several 10.16cm (4 inches) wafers are coated with the antireflection film of Examples 13 and 14, BEKU 
processing during 60 seconds is carried out at 170 degrees C, and, subsequently it is business about the 
software BEKU processing temperature of 90 degrees C for 60 seconds. 
t^MTl-Flexi fab®n — & — Id J: 0 AZ®7805!7 YWTs h^ZF— 5=-* >^l^X, 

0.5 micrometers (micrometer) - 0.9 micrometers (micrometer) thickness was obtained. The program which 
makes dosage increase these wafers 2 mJ/cm every 2, using transparent silica glass as reticle, and makes a 
stepper draw a 11x11 exposure matrix is used, 

NIKON® 0.54 NA Afc: «k D#^ttM3febfeo d*l _ ©StE- 

nfc^x./\£nor^60#Pp'3^~ i'ilU -€-UX0ptitrack®3— *r 4 >£fb7 
s/i/*mvr358>ra, AZ® 300 MIF TMAH^#^JlCct 0/1 H;i/^Ufco _*JBI£I& 

The minimum dosage required in order to ** was plotted as a corresponding function of resist thickness. 
The sine curve called a swing jazz curve was obtained. 

The swing jazz ratio of each A.R.C. was calculated by the above-mentioned equality. It asks for the rate of 
swing jazz reduction (%) by the following equality. 

(AZ®7800CDX»^ >t/tt-A.R.C.-t<D AZ®7800 COX^^f >i^Jt) 

XC7^>^©®^ (%) = 

(AZ<g>7800 nxy* >Ptt) 

^3 



1 A. R. C. ^ U V— 


>?i&um (%) 


A. R. C. & L- 


0 




88. 87 




90. 26 



It may be shown clearly from a table 3 that the antireflection film of this invention is reducing the swing 
jazz ratio of the examined photoresist effectively. 

Example [ ] 17 1.1 4g which is a cross linking agent at the solution of 2.29g of polymer nature colors of 
Example 10 in 43. Og of water 

CYMEL®373 (Cytec Industries Inc. ^ £ pJfg) X^iiT* £0. 1 6 g <D 
Cycat®600 (Cytec Industries Inc. ^ £ A# *Tfi_) ^mUUL-fc* C»^0.2 
It filtered through mum (micrometer) nylon filter, and revolution spreading was carried out on 10.16cm (4 
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inches) silicon wafer, and the uniform paint film was obtained, and BEKU processing during 60 seconds 
was carried out at 200 degrees C on the hot plate. Subsequently, it is PGMEA ** about this wafer by which 
coating was carried out. 

tXBL^^^n^ngU^ \Z20^pm^^. J&ZtAl® 300 MIF TMAHgmSO (Hoechst 

It was immersed for 40 seconds the inside of available from Celanese Corporation. Loss of a paint film was 
not observed after centrifugal desiccation. 

Example 1 8 ^C*fc<£> 10. 16cm(4-f >^)C0>-U n >*y^/\ — \Z. AZ® 300 MIF TMAHgl^glJ 

The under coat of (Hoechst Celanese Corporation, AZ Photoresist Products, 70 Meister Ave., Somerville NJ 
08876, and U.S.A.) was carried out, and, subsequently this was rinsed by deionized water. Revolution 
spreading of the water solution of an A.R.C. polymer given in 10.16cm (4 inches) wafer which carried out 
the under coat of these developers at Example 17 is carried out, and it is 200 degrees C on a hot plate about 
these, and is 120. 

J0>M^— ^5aabX2000ACD^JP$f#^:o &l^Z*l*><DV x.J\£AZ<B>7SQ57 * 

It coated with TOREJISUTO (available from Hoechst Celanese Corporation, 70 Meister Ave., Somerville, 
and NJ08876), and **-KU processing was carried out using the temperature of 90 degrees C for 60 seconds, 
and 0.3-0.5 micrometers (micrometer) photoresist thickness was obtained. The program which makes 
dosage increase these wafers 2 mJ/cm every 2, using transparent-silica-glass reticle, and makes a stepper 
draw the exposure matrix of 1 lxl 1 is used, 

NIKON® 0.54 NA i-J»X^ty AKJ: »3#J&ric*fe«3tUfco <DM^ nfcO 

^A^liO c C-C60#Fp1^— ^j§iL, 300 MIF TMAH^^Jld <fc 0 35#> 

Between paddle development was carried out. The minimum dosage required to remove this paint film was 
defined as the douse TSUU clearance (E0) (Dose-to-clear; paint film clearance need dosage). When E0 was 
plotted as a corresponding function of resist thickness, the sine curve called a swing jazz curve was 
obtained. 

A. R. C. zfl |J7- **_U;fc*>L< k£J§2£E)5>o#:AZ®7805 ? * Y Ui^X 

It measured like a publication of an INGU ratio for Example 16. The result is described in the following 
tables. 

3*4 









AZ® 7805 


29. 02% 


0 


M 1 7 <D A. R. C. + 
AZ®7805 


11. 11% 


61. 7% 



It is shown clearly that the antireflection film of Example 17 reduces a swing jazz ratio effectively no less 
than 61.7%. 

Example 1 9 =3>^/\_:, 7* h Ix^X hig&t. AZ®7805 hl/yX hT3 

It carries out - TINGU, and BEKU processing is carried out using the temperature of 90 degrees C for 60 
seconds, and about 0.5-micrometer photoresist thickness is obtained. This photoresist top table section is 
coated with the aquosity coating material of this new polymer. Subsequently, this wafer is exposed by i-line 
stepper through a mask, and a desired pattern is obtained. Subsequently, this base 
110^^? 60 &m^— ^Mlb, -tLT AZ®300 MIF TMAH tvr 35 S>W 

Negatives are developed. 

This example illustrates the approach of using this new polymer coating material as a colored top 
antireflection film. 



[Translation done.] 
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1. a) £tT^¥ffiSr^^"C*S*y^-. o*9STF<0*iS 




Y 



R 1 ~R 4 ^, EVMcMufcLT, TVV^K 7^3*^ T/l^/l^- 

K> 7;^7^ h\ ha^TVK * 

Xi4, N=N, R'C=CR\ R'C=N£fci4N=CR' -Cfc!K £ CL T'R' f4H4 fcttTA' 

YI4, 7!i-/K 7 7/^/K *:ttT/u*^"e* 9 , 

mf4, l-3tfc5] 




R 6 -R 9 f4. Sl^M^&LT, 7k*. T/W^r/K 7^=*^ ^n^y, 7 



m<DTJi>$ y«*fc»»iBtt»"e*>«a\ *>5v^4R 8 ^t> + R 9 t4 
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b) mwatiti* 

2. ±SE&WfiM\ »T<73«5t 




Ri-Rgt*, 7km, 7/V*/K />nyy, ->7/, i/\£->\< 

i/T / . 7J-/K 77;^/K 75/, t FnJf-X 7;^d7/^/K = h 
75 F\ ^MVS, ^/Us}>^— h^^x/K #A'/tf>|£, #/v#>"ffiP^ 

ft, mf21~3-C'£>9, ^L-Cni41~5T-fo?)] 

3. ±|E#y^-^, KATW«3t 




OH ' N 




Kt, R s tt, 7k*. 7^3*^ 5/7/, v^tf^/U 
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h\ ^/W^lfc, y^^/v, *;u#y8, 




5. ±ia=^y-W4^ x «T^)«S 



Re ^7 
R a C=0 



-4- 



d if 1/y ^ !) a -/i/t 7 ^ f yn-T^, ILBf^^vK hdf-V^n f 

tf^— K -fen y/U:/(cellosolve)T-fer- K T-V— /K v^n^ drfVV 

©SSfflfB i «j:lE*©*arii*>. 



13. iffisKU i8M&2. 500~,fjl, ooo, woofSffi^fii^SH-ASr^l-S, 
fl!*o|EfflJB 1 

14. ^JRY^-vS^^^^W^R^^^^-o^TSOppb^iST-fo?., W*Offi 
fflfg 1 9£Gft0>!IUft4fe. 

15. ±te#y^-^M(c *K*ttt?i>o*»»«3R-c*a-a*fc«:-tft« 

±© if-^/-v— Sr^T?**, zm<0&mm 1 W£flB»©i»J#fc. 

17. £AT<0©pg, olO 

b) ^wKWRibR&APSMaSU 

c) ±issWKih)^±{c > 7*h^hW^©iieMU 
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g) stein j: or attoad&o^mxflssr^uRiaau, fcitr 



20. ±157* hl/^ hffisffidi, y t Kn#Wf^, ffiSmt^®). 

o 

21. sitKitarofcferoJaJRftiafflflEAs. ^70 0 c~*ti250 0 ccoffillT'$>?. > m 

22. ft^ttfifttf, 180nm~450nm«)ScWi»Srttffl-f 5. »*0|Sfflffl7*lC 

23. ^jR-f^->-Sr-&4*^T^*ytt*K{t;«»©*SK-e*>5. » 
*<7)ffiSH^l7^Hc:lSife<D^j£. 

24. &T»SPt, o*!J 

a) mvf±.\z.y* Y-u^x tmmfrbnmm&te&u 

c) WjfilLT, w©«Bt*»6»»JSr*K«Ui:|**U 

d) _kiS7* h u^* HI»£«5jcttg?ftU 

e) *ttr/w*ytta«W*ffl^TB»S:il«lL, 
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25. Bum±mmmam<oitm>fofsm^«:is^vm. muovmrnv*. 
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7£t^l0^<O^Mwfc*[CW ? n y y ^7 77°n-tr;* (c<£ffl $tl5„ r 

3te(image-wiseexposure)0$L — r-f ^£ftfcXi$£^ffe#M?£T"*&Jl 

HSr^-r5fcJe)fc:fifJ5^#S(niulti-level)^^ffl$tiT^5. ftSlttt^ 

■%KM<D-^<Dli9te&Wi. SflRTtJKthin film interference) £Klt7 yf 
V^(reflectivenotching)-?&>3 0 jfilT i •SjKWtt, 



^(critical linewidth dimension) iZ.&foHfi&.'f Z> £ t X-hZ>, Htl^ifrf* 
^r^V^Jt (swing ratio) (S)fcJfc0H-5©-C, i 9 ft»3iC*«M«l<Ofcftl-»i 

S = 4 (R X R 2 ) 1/2 e"" D 
Kt, RJt h/^#ffi*fci4f^^ h/ h s/T-a- h#ffiK*S»t 

«Slt^-C&9, 

afi. h3te®HX#^CT?*>9, ^LT 

4»-g-i-(±, h/45^(cti^$ttfc^$x.fcW<o ^fiSfc, *££ttfc 

in, S#±lcilffl £tt3 0 H^^TifeffMttif*&tm<S;$ti5o 
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JhH[i> 3-o y/<ftfft&522,m%- y #M¥7-153, 682^-, #W¥7-333, 855^- 
, 7 9 (CffiP^ftfcffitijflNo. 60/013, 007^ 

ICl-3< 1 1997^3^ 6 0(cmP$iXfc*Hv'yT/^W<-O8/811 ) 8 

07#S:^oif8i^f©!Kffl : tUlSBWI(a#tc|s*$nT^5o ztibofflrmto 
yb%*&®LZ*kZ>tz#><D%imb . 3— y- j V^Sffltt (coating property) Sr-^-X. 

riC^ic^tLfctroir-t-S. L*»U 3-d y^fF^583,205-g-(Cll^$4x5 

KltKitaiti, o^-y-y yat>'->^ >%:¥<n&mtgMfrL>* J r 

*^>"^ (casting) 3 © «t 5 fc#«»»*fliV*T«s*1-5 d t CflWEft 

x-^Ttf - r- (PGMEA) , 7°n fc'UV^y a— /U*/ ^ ^-/Uat— 7VKPGME) 
***»6*^^^^-i-«c:i:iJ-e* 5c *H#fFli?5, 525, 457 
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m,<p<r>¥T¥?mmWtww. 1996^ 8 n 16 s t^ttss$^c*ii^ y r^>-^-08/6 

99,001-f-$r^po^4>(0#fFttiS?^|fB#, _K.t>*1996^9 B 30 0 fCitilB£ *lfc*S 
->V T>v-fls;<. -08/724, 109^- ^^0,^^ mS^lB**!- tiT 

X h <D toSt- ft 3 KJHRjfclK©^^— K(edge bead)£l& 
* f 5 fc * K t C^J Srttfll "T 5 w t * T* f 5 CI i: &tf&f tfcft W±tf£ £ * 
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m 



Y 



R^R^S, EM^SSLT, 7kfS> TV^K /Nn^>\ 

s h:r;*7VK *fc 14*^4? 

vg£^L< (i^/u*y8«)7/v*!)St*)D, 

Xtt, N=N X R'C=CR\ R'C=N*fcttN=CR' 5, wd"T?R' tiH^fcdT/^^/^T 
mi*. l—3*e&5] 



R 6 ~R 9 te, EVMCttfiUC, 7kfS> TA^/K 75/> 




5-7 mo«£ScBfe-*-5o 



<o , 3E ic c w ^ u ^ - & 5 © K t *^T«*5W * -ctf 5fe w jc awi $ n 

5fc(7>tt, PGME, PGMEA*fefiEL-C*>5^> flfeWiSSttO^J fc*34"Ct L < 
S^iLTffflf#5, *^PJcOfficoffi«T*t4, ffSKZ/ffciia^yv 

fe K £ floras L T h J: >/ \, 



-13- 



g i #±.^m%.M&5±WiZ='- ; r 4 ^^U-tL-CwIlSr^-^ fti3ffi (bake) U 



R 1 ~R 4 fi, H^t^iCLT, T/W^/K 7/U3*->, ^n^J/, J/T/. 

/V^/K ^hn, TA^A^— "T/K T $ h\ 7^^7 5 h\ X/Uyfr^Sk 
, h;n*7vK ^/I'jKv^ y&ynK^Hfe^^TVK 4fc(4*^^ 

Xli, N=N, R'C=CR\ R'C=N*/cf4N=CR'T'fc^ > ;;t'R'BHifctt7/^/K- 



Y!4, 7JJ— A\ 7 ISSUES* fcteTVU^/U-Cfc tit 

l:fe^Ltv^^i:CJ:ot4te>tl5. Xfi, o*<9N=N, R'C=CR\ 



R'ON*fcf4N=CR' (R' 14, H*fc!47Vl^/W-Cfc3) ^^31^1"^ ^ t 5 
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, lfc<Dh<DXh5 Q 



R 6 ». HV^^^LT, T/i^K 77^*^ /^^^ VTy 

tt^^*y|©7;^ y*tt-C*>9, ^LTntel -5tfc^ 



R, 









[4- 




^3 ^ 






HOOC 



(2) (3) 

^E-y-T — CD#i|£ Lt> 4-t Kn if->^f UV^y / h y 7 /-Mrf If 5 i i ^ 
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Ji, ^fy/ntVK iso-*fctetert-:/5vK ^^vK ^vvK ^~ 

x.fc£^u>\ l,l-tL<ttl,2-xfU^ 1,1-, l,2-tL<Bl,3-^^i/y 
1, 3->"^ p^O^i^ 1,2-. 1,3-t L<f41,4-^^n-x^i/l/V^U { Ctl^C0 

7 y— /MHftSKtt, «&$Jh/ri^*V*7y— SsfcH^Vi^K 7/^ 
3rv\ t Ko*^/K x^f^Sfcii^py Vic J:oTg^^ixfc7 y -/^S, 

1, 2, 3, 3-^<V^ ^^/V^-tCOAS^J-Cfc 9 »6 0 7/1^* VJHUSlCtt 

t^rv', 2-7°n tV^^f ^t^rV, 7i/^>, h 



4#{^|^ff *9 ^r^^V^PS t> . 7/l^W*C A -C 5 -7/l'*/l'-e*>9, 7 y — /W4. 1 — 3 
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T^y^r^K, t^— /wtf/M^gfc, t^7;t^3- A'ifcttf— /w^/i^Vl^ 
t>CD£3I£tfy v-CiALtt <fct/\, ^O-^y h y 7/^ ^ssrgrtr*/^— * 

rfc^-C#SSMBtt««:*Lrv^rfeJ:v\ *^ttcot£jf «zM*tf>B 
*Ptt*3*/^— Srttfflbrt ±v\ ±IS«*ttSi: brtt. 0(CH 2 ) 2 -0-(CH 2 )- 



0(CH 2 ) 2 -0H, (CH 2 ) n -0H(n = 1 ~4), COCKC^) TA-^/K COOX, S0 3 X(XttH 
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. T/^])4tm. 7 ■? A * fcl47^^7 y* - "7 A), £tfC0NHCH 2 0H# 

;ttf!RjRRfi, SafcroBS, *»tt«H4. «K ^vf-^yft&RV*-?* 

BP.ItfiSW^niCJi-a-^ttSo AS^iCti, r£DKS«180nm~450nmCD|Effl, £? 
* L< itg-Rm-&m%iattH j etl436nmRri365nm. KrFW— If— tCte248niiK 
StMrFU— if— (C(il93nm-efc5o J£?»?*0e®3fc#lgfi. J^^SSSBO&S^fcfc 9 

KHx^-r^y -r—&!&&bi-z>o iasaRicntojjfy^— tt3t*J7* m^s?* k^f 
■v— xtfg&swji^, # y ^—(DmtiTmftwcm&fc-&Rv , &&zM:m{b l 

r t frX-ZZ, r y v-©li?^Ittft2, 500~&U, ooo, ooocdsebt- 

^un^/v- (— mh l< t±^a) w*/u%f4, itno~^95%o®ia 
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J —/UBS* t RJ£ $ *3 - 1 fe T*# 5„ 

3JS£*»«r-£tP. MlottiB«rflB»*fc«>lctt©J*»4r«!ini-»wit-e#, £ 

^fflb#2>, »^-«JtU<«:«ffi-Cffiffl$*L5AS«J 
^^J(4, PGME, PGMEAs EL, >>^n^?^^/v, ^DAJf-f/y, RTftfy 
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X$>ti&, 7* hu->>* Hi, *mfcT.Mlz&\,^xtizm£tiZ>taWte : £>Wm<Di> 
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H©!g^4ftSlft{-f±^350nm~440nmT-$>"5o 

tmOmtttS. i^iCgaiiLT, #H4#ffHB4,49l,628-g\ *H&fFlg5, 069, 9 
97^R0^ll#!*ff55, 350, 660-?!-;^ {gffl £ tv 5 7 h Ui?* h <Dffim&@l?i<-? 
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Coasts* L-c*a^sns. &^t% /^-^*nfcs*tasi5:x 
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■mm i 



4-T^/T± hT~V K(0.035moK 5. 25 g ) Sr*ilT?30aflK 6 &3£CDHC1 (17 
.5ml)i^U ^^T^O^^^bfCo ft^Lfcl^V 
^yu(0.039mol, 4. 02g) SrffiT Lfc 0 roo^{«Sr, iB3|l!l«>aESH»*^fffiTK 

?tf y 4-t: Kn^^f l/y-co-^f/M y l^" — h (PHS-MMA) 7. 70 g (0.035m 
ol) Srls tf^niP Lfcx h 7 fc Kn ^ ^ V(THF) 200ml 10ml <D 10%*^^ b 
V $J*Rm00ml<Dfr&mi)\lLtLo »tDttPHS-MMAiasWlll"f"5* s , ^<£> 5 ^THF/tK 

»^s#j*K:w«»Lfco rco^co P mi^i3.5^foofc 0 ^tt, 25%^ h 

7^f/V7y^!>AtKP*VK (TMAH) *«^«r«6fln1-3 r£icJ;oTpH3:10 

S?iKS:^<oPHS-MMA?gffitcjaiTLfc. lOtT* l ttflHftt bfc@L ftikttlOBltr^ 
tP*80Ctal*»b#y-^--«r*fffl**. Mm\^lk\<^M!£>lP*^^£°&tc 0 
^/lotp X*<D Z (DfcfcVfz aK y ^ — CO^- pffi^-^ M^77 te358nmT* X ma 

4-T5 y^S#SS^^(0.035mol, 5. 78g)£r, S»-C30#IKL 6^<DHC1( 
17.5ml)t«^U *^r-0 e C(Cft*PLfc o £<0»»iSfc:* ^LftBSB>fy 
y^/K0.039moK 4. 02g) &MT Lfc c r^»«tafdOffilBBfc«OflRfiETteO 

feSrStrtlcioTltl^nSo #C^T\ iBPJ<0£ffi»tt$\ lml<Dl0fifi% 



-23- 



PHS-MMA4-7. 70g (0. 035mol) *afr/££P LfcTHFlOOml ^ \Z , ft) 5 mltf>10%7kSKfc 
h y » AXt550ml<O7KS:«*n Lfc 0 ft*JJ±PHS-MMAtt«fttJi-5dS, 5 ^THF 

/Tkm^M^^nmrn^tco z(Dmm<opmtmi3xh^tz 0 tmah (7kf25%) 

Lfc v»T £ AIM^^ C0PHS-MMA^(drBT Lfc 0 iISDT*80mlCOTHF 

sr^^sj^+ic^jp-t-st, ^ (Dfcfcm&m yxzm l it Q lot-c 1 b*w¥ 

fc#!>^— *Tl600mlO***6«fa**, ML* LT«E«Ptf "CftftUfco EL* 
c^^^S^Lfc^y OUV-pI^-X^<^ Yusfy?\±^ 331nm"? A. maxSr^ Lfc 

o 

M 3 — 9 

0ij 1 (Cta«cLfc-«MiS^|lH^^^T^LfcPHS-MMAlcS-^< TVJfe 



3K1 

ffij fcfa^g7~U> Amax(nm) 

3 l-7^y-4-^--7^k>7>;i/^>^ ~" 380 

4 2-7= /^V^^WR 330 

5 4-7577th7xy> 335 

6 4-7—^5-f F(anisilide) 354 

7 H-(2,4-y^h07x^)-U-7x^l/>y75> 303 

8 2-75 7- 4- (If Jl'* - JW 7 1 y - 389 

9 4-JTha7~U> 399 



mi o 

^;U7 r -/^(0. 05mol, 8. 66g) £:25%TMAHzk?§r£l8. 2ml * Idjgjl? L-t LT O 
~5°C{C^iPLfc 0 ^cDfgj&tC, ^Lfcffiffi^t-^^/W.0ml(0.06mol)?r^n 
U i^T'6;S£.£cOHCl (O.lOmol, 16.7ml) £*J>o < <Q t ffiM Lfc„ £Cfc^7 
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THF50ml&tf*50ml't'<75PHS-MMA(0. 05mol, 11. 0 g) <7>*gf£kl, 7ktf>25%OTMAH 
£r30moliSdJPfc„ gDJtePHS-MMA^tff tH1-3#> ^<£> 5 *>*J>o < *) t W^M Lfc„ 

fi^T*rOPHS-MMA)t?S(c:^o< <0 tWM\^tc 0 iliPT'l3mlcDTMAHig?i££ w<©K 
JC&f iCgs^D LTpH$r^lO~lliatit U ^LTi CDKJ&©#|;b 9 {CpH$r7. 5(Cf)l 
ISLfCo 10°CT'lB#p B ^^Lfc^, £ Cfc # lW-£^*/-/W 000ml ^tc^lf ft 

/Lmax^r^ L-fco 

Ml 1 

4-T5 y$.SSK(0. lOmoU 13. 7g)&, ^fiT"30^Pfl, 41. 7ml<D 6 iSJgcOHCl 
(0. llmoK ^.QmD^jgTLfc 0 ~ 5 °CT' 1 mfflMW t-tz 0 fbtl 

THF100ml^.t) ? 7K50nil't'COPHS-MMA(0. lOmoK 22. Og) W^iC, 7K c t ] 25%COTMAH 
5r50ml^PLfc o PHS-MMA^ill^iCflf ttS-f 5**, JfeV^^o< *) tffgAILfcc 

<Dm&<DpMt%mX-hi tco igJPT*25%TMAH7K^?K5rS?Jp-t-?. - t IC J: o Tp 
H£lO~ll«£#Lft#fb. 10°C*»W?&«T\ ilET-^L-fcv^Ti/^^A^ 
^ffi^rcOPHS-MMAj§ISI-^o< <3 tiJDLfc, 10°CT* 2 H^Jg^ LfciL »fe 
ftfc # ]) — £ 30% / — /H 300ml * T?tfr ttj £ -tsU if iS L^rLT jl&KF ■£ 
$sLfc„ fL^^'f-CCOrW/Ky -7— <OUV-oI^-<^ hn^y^fi, 330nmT* 



Ml 2 



0.30gh TMAH(7K4 3 25%, O.OSmol, 18. 2ml) XtfMSBBt-*- h y # A (0. 06mol. 4. 07 
fK(0. lOraoU 16.7ml)4 , «C6^o< 9 t**DLfc 0 0 - 5 °CX 1 B*R8«# Lfc^, 

*y:/y : 

rn^y— /ui00mlStF*100ml^^PHS-MMA(0.05moK 11. 0 g ) <£>?g#£M, 7k*25 
%C0TMAHSr25ml^PLfc o PHS-MMA^ft|Dtt«fttli"5^. ftV^T^o < 9 irSJg 

, 367nm"C Amax^^LfCo 

gjjj 3 

fflll fclE«<0*y^— ttife3|SM.29gSr, 64.90gOEL4>{C^«|Lfcc wixtc, 

3£ 



fil^iT&SO. 65g<£>CYMEL®303 (Cytec Industries Inc. b A^T^£) RrpB 
Jl^T&^O. 08g<£Cycat®296-9 (Cytec Industries Inc. ^ & A^T#^>) SrIS 

FTFE):7>r/V* — £iiLT«ifiU gtffc<D10. 16cm ( 4 -f >^) y aVfra^ifcl 



g»J* »CZO^HI^^ftaiL, ^LTAZ®300MIF TUhRMitkM (Hoechst Celanese 

Corporation^ bA^Tt 5) *(C40#P^ft?»LfCo il'k?&ft(spin drying)®. 



53. 07 g (DPGMEA^^W 2 KIBiROaK y ttft«4. 00 g <0«*tC, 
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£0. 41 gtf)CYMEL®303 (Cytec Industries Inc. 7^<E> WSI) R^WttlBST** 
0. 048g£>Cycat®600 (Cytec Industries Inc. ^£>A#pJb£) £j^JPLfcc CCD 



ASrPGMEAS.t^ELff iC^n^nS'J^ fd20^Ko'Og»b, -t LTAZ® 300 MIF TMAH 

5i&#J (Hoechst Celanese Corporation*^ A^^sg) ^^40^?!® Lit 0 it 

ffj) 1 5 

#ll3£.t/14lCfBtt<£>£-* coWfe^K y -v— gc&tfHO. 16cm(4 -Y -> 



^JlC<t D 5000A(DAZ® 78057^ h l/^X h (Hoechs t Celanese Corporal i on, 70 

MeisterAve., Somerville, NJ 08876#^ A¥ «Tb6) t^^r^y^t, ^It 

^ y h^°U- hJiTgorTBO^PB^^-^MSLfec 5000A£)AZ®7805:7 :r h US? 

^ hT^-r^ V^bfcS'JcOlO. 16cm(4-T >-^) ^zc^^r/^-/ h^l/— h_hT*90 



2mJ/cm 2 ^U ? ^^" — 2m m(W ^ n ^ — * — )^oK^T15X2KO^ ^ — 



6O0^W^— ^7llL, ^LTOpt itrack®3 — ?V >£f h 5 y #±T?AZ® 300 MIF 
X h/\°^->£r, Hitachi® S-400G H^W^SSl^ffilSflSJCcfc D ffflfi 

*2fl, K*tK5ihli(AntiReflective Coating; A. R. C. ) Srffi LTV 
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KM® 78057* hl/y^ h«Jt^*«r^To 



12 





DTP (mJ/cm 2 ) 


MS 




#U 3 


170 


0. 32wm 


& L/ 


^14 


152 


0. 30/zm 




A. R. C. ft U 


195 


0. 38/zm 





DTP = K— X • y * - • zf V > h (Dose to print (ffipj^g^ft) ) 

011 1 6 

^^y^lt=( Emax - Emi n) / ( (Emax+Em i n) /2 ) 



t^MTl-FIexirab®3 — ^ — tCif5AZ®78057* hVyX h£:3— ^ >^bT, 
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NIKON® 0.54 NA i-mXy-y/HZ^ 9 «H&j££*3fc L fc« Htl^CBftS 
nfc^x/\£UOrT60#P B , 3'<~^$a3gU L TOp tit rack® □ — ?V 
y2Zm^TZ5®ffl, AZ® 300 MIF TMAH^#^JfC J: 0/1 rWSMfcl/fc. 



(AZ®7800 <DZ^J >tfit- A.R.C.-LO AZ®7800 >^Jt) 
*r?-f >£ffl£W* (%) = — 

(az®7800 9 * y if It) 



13 



A.R.C.IU7- X$>f>^£«3j5 (fc) 


A. R. C. & l> 


0 


#113 


88. 87 


fill 4 


90. 26 



gy 7 

7R43. 0 g *p<DMio<o# d 29 g ommc sMww-e*>«i. 14 g © 



CYMEL®373 (Cytec Industries Inc. ^ A#TO) Sitf* 30. 16 g <Z) 
Cycat®600 (Cytec Industries Inc. fr*> A#"5Tfig) £$$*BUfc. £<9j§$t£:0. 2 

Mm (-7.^ ^n>- )t^By7-f/U^- fcilLTatiiU 10. 16cm(4-f 



tfEL^t^tt-^ngiJ^^Of^ra^O, StfAZ® 300 MIF (Hoechst 

Celanese Corporation*^ A¥«T^) 4 3 (-40#F^g?t L/c 0 'M>l-$tWik. MIg£> 



&&CD10. I6cm(4-f >^)<D^U 3>>)iA- 13, AZ® 300 MIF TMAHgiMiJ 
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(Hoechst Celanese Corporation, AZ Photoresist Products, 70 Meister Ave., 
Soraerville NJ 08876, U. S. A. ) & TM 0 U ^5:^1 
o wJx&^afe*J*T»5 LfclO. 16cm(4>f V^) p*^— IC, 0!)17{d|2®cOA. R 
. C. #y <D*Stt*r0<Etttf U * LTdtHb£* y^l/- h±T*200°CT* 
120 



h Uv 1 ^ h (Hoechst Celanese Corporation, 70 Meister Ave., Somerville, NJ 
08876^6A^hE)T*=>-7^ >"^U -& LT60#^90°CO®^ Srffll^T-i- 

ftlbO^a:/^. mm^^y^ l^^/W£fflV\&tf2mJ/cm 2 ^oj§fcJ:£itfin£ 



NIKON® 0.54 NA /ttC«fc t)«}^*efll3t Ufc. unSORftSnfc? 

xA^110'CT60^f^ / ^— -eLTAZ® 300 MIF TMAH^^JtC «fc D 35# 

•^L>T(E 0 ) (Dose-to-clear iJfeBBft*^**) i£t*Lfc. E 0 Sr*f^-r5 W 



^4 









AZ® 7805 


29. 02% 


0 


09 1 7 <D A. ft C. + 
AZ®7805 


ll. ll% 


61. 7% 



II 9 



^ij3>»)iA*, 7tM/yX hi§i& #J;U£AZ®7805 7* hl/S^Z hT3 
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11(TCT 60 W-^lIU, ^LTAZ®300 MIF TMAH 35 
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